/ ^plicaticxi  of  Gi'apciio  I4iltivariate  Techniques 
In  The  Policy  Sciences  . 


TECHNICAL.  REfWI 


Prepared  \inde.r  Contract 

N^l)+~76-C-^t75  (hR-Ol+2-267) 

For  the  Ofllce  of  Naval  Research 


Herbert  Solomon,  Project  Director 


Reproduction  in  Whole  or  in  Part  is  Permitted 
for  any  Purpose  of  the  United  States  Government 


Approved  for  public  release;  distribution  unlimited. 


DEPARTMENT  OF  STATISTICS 
STANFORD  UNIVERSITY 
STANFORD,  CALIFORNIA 


■I'ABi.i:  ov  (wriiMs 

LIST  OF  TAlili'S ii 

LIST  OF  ILLUS’l'RATIONS ill 

§1.  iNnRoiJucru)N i 

§([.  SaiRCi-S  /\N0  FILES  U 

A.  SOURCES  OF  DATA U 

1.  Orchestration  Project  I’ile *<■ 

2.  WARP  File 5 

B.  SUB-SAUARAN  Al'RICA  FILE . 11 

1.  Missing  V'alues  for  Variables U 

2.  Data  Ti  ans format  ion 12 

5IJI.  SELECTING  niE  VARIABLES  l6 

A.  GIJTTMAN  SCALING l6 

B.  WEES  SYSTEM 20 

C.  TREND  ANALYSIS 21 

§IV.  REPRESFINTATION  OF  MULTIVARIATE  DATA  WEDl  COMPUTER  DRAIVN  FACES  26 

A.  STEPS  INVOLVED  IN  USING  THE  PROGRAM 26 

&V.  OniER  APPf-ICATlONS  OF  THE  FACES  PROGPvAM 30 

5VI.  A I'OREIGN  POLICY  APPLICATION  OF  THE  FACES  PROGRAM  32 

A.  SOVIET  POLICY,  1%4  THROUGH  197S 32 

B.  SlTIiCTED  YFARIA  lACES  FROM  1968  THROUGH  1975  37 

§vn.  ajNCLusioNs 50 

Al’PENDIX  A 52 

I.  Abl) rev iat ions  tor  the  195  Countries  in  the  WARP  File 52 

r.  Schematic  Diagr.uii  o!  the  W.ARP  File 56 

IUOlNOn> 57 

BIHI.hiGRAPIIV 59 

i 


LJST  OF  ILL! JSTMT JONS 


••  4^  -^v> 


Figures 

1.  Ma])  of  Africa 9 

2.  Normal  Histribution  Curve  12 

3.  Distribution  (lirvc  for  Port  V'isits 15 

4.  Guttiiuui  Scale  of  Sub-Saharan  Africa 19 

5.  Soviet  Trade  with  the  111  Lesser  Developed  Countries 

1958  to  1973  ’ 22 


6.  Soviet  Trade  with  42  African  Countries  1958  to  1973 23 

7.  Total  Soviet  EconcMnic  Aid  Drawn  1959  through  1974  , . . . . . 25 


8.  Chemoff  Face  with  Ear^ 27 

9.  Tlie  Three  Family  Groups  of  Soviet  Foreign  Policy  Acts  ....  32 

10.  Soviet  Foreign  Policy  Faces  19b4  Through  1967  3*+ 

11.  Soviet  Foreign  Policy  Faces  1968  Through  1971  35 

12.  .Soviet  Foreign  Policy  Faces  1971  Through  1975  36 

13.  Changing  Faces  1968  Through  1975  (Guinea  Republic, 

Somalia  and  Mali) 38 

14.  Changing  Faces  1968  Through  1975  (Nigeria,  and 

Peoples  Republic  of  the  Congo)  ko 

15.  Qianging  Faces  1968  Through  1975  (Sudan,  Uganda 

and  Tanzania  ) 42 

16.  Changing  I'aces  1968  Through  1975  (Ghana, 

Ethiopia  and  Ivory  Coast)  44 

17.  Changing  Faces  1968  Through  1975  (Cameroon, 

B<.*nin  and  Kenya)  45 

18.  Changing  I'aces  1‘.H'8  Through  1975  (Upper  Volta, 

Zaire  ;md  Sierra  Leone) 47 

19.  Changing  Faces  1968  llirough  1975  (Liberia,  Gabon 

;ind  Cliad) 48 

I 


/ 

t 


ill 


I.VIROIIUCTION 

o lepresent  multivariate  Jata  ^jraph- 
ically.  tisini;  graphic. i!  mean,',  for  communicating  or  explaining  jiiienoirn'iia 
is  as  old  as  man  huiiself,  as  the  following  exantfiles  illustrate;  Ij  Hvery 
I)crson  who  has  traveled  in  a foreign  cotuitr)'  where  lie  could  not  communicate 
in  the  native  language  has  probably  resorted  to  drawing  pictures  to  express 
his  ideas  or  needs.  2)  Ihe  pictures  that  have  been  discovered  in  caves  and 
tombs  have  revealed  numerous  facts  about  the  lives  and  social  conditions  of 
their  creators.  7i)  If  you  have  ever  gone  to  a carpenter  or  machinist  to 
liave  something  built  and  have  given  him  a complete  set  of  instructions,  nine 
tunes  out  of  ten  he  will  say,  "Draw  me  a picture."  In  summary,  people  are 
accustomed  to  conununicating  with  graphics. 

'fhe  graphics  program  selected  for  this  research  is  the  face  drawing 
program  ol'  H.  Chemoff.  The  graphic  representation  of  this  method  is  a face 
with  eyes,  nose,  mouth,  ears  and  eyebrows  which  change  when  the  variables 
which  are  being  measured  change.  This  is  done  by  representing  a point  in 
k -dimensional  space,  (k  is  a scalar  which  defines  the  number  of  points)  and 
changing  its  position  according  to  changes  in  variables. 

The  iiui-pose  for  graphical  representation  of  multivariate  data  is  to 
enhance  the  ability  of  the  analyst  to  detect  and  comprehend  important  phe- 
nomena, serve  as  a imiemonic  device  for  remembering  major  conclusions,  commu- 
nicate mator  conclusions  to  others,  and  provide  a means  for  doing  complex 
and  relatively  accurate  calculations  informally.^  Tlie  use  of  a face  enl\ances 
the  utilitv  of  giaphics  tcchnuiues  in  accomplishing  these  goals  by  drawing 
on  tbc  observi'i's  culturalisation  process  that  teaches  him  to  recognize  and 
respejud  t('  changes  in  facial  expressions.  It  assumes  that  the  hvman  eye 
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timet  ions  more  like  an  analog  computer  tlKin  like  a digital  coiniiuter.  An 
analog  computer  uses  continuous  input  whereas  a digital  computer  reads, 
records  and  reads  again  in  a step  by  step  procedure.  The  analyst  when  ana- 
lyzing the  data  is  looking  for  clusters  and  not  even  distribution^  It  is 
precisely  the  clustering  that  lends  graphics  its  power  as  an  analytic  tool. 

In  the  face  drawing  progratn,  multivariate  data  that  have  similar  properties 
will  also  be  represented  by  similar  faces.  These  similar  cliisters  are 
called,  for  simplicity,  fiuiiilies. 

The  subject  of  this  analysis  is  Soviet  foreign  policy  in  Sub-Saharan 
Africa.  Information  has  been  collected  which  measures  amounts,  levels, 
and  frequencies  of  Soviet  activities  with  lesser  developed  countries  (LDC's). 
Section  I]  presents  the  method  of  data  selection,  examination  and  storage  on 
a quick  access  device.  Necessary  modifications  and  transformations  of  the 
data  are  also  discussed. 

The  data  file  was  still  large  and  some  decisions  had  to  be  made  about 
how  to  reduce  the  number  of  variables,  without  removing  any  important  ones. 
Because  of  this  last  cricerion,  factor  analysis  techniques  were  not  used. 
Factor  analysis  would  have  indicated,  for  example,  that  this  group  of 
variables  is  highly  correlated,  and  only  one  of  the  variables  or  their 
combined  factor  score  should  be  used.  Wliat  is  needed  is  a system  or  metho- 
dology that  is  more  concenied  with  the  quality  of  the  relationship  and  not 
the  quantity.  The  scalogram  and  event  analysis  techniques  discussed  in 
Section  111  are  believed  to  have  the  property  of  measuring  the  qualitativeness 
as  well  as  the  quantitativeness  of  the  relationships. 

Sections  IV,  V and  VI  are  concerned  with  the  fuce  drawing  program.  A 

4 

step  by  step  procedure  is  jircsented  in  Section  IV  of  the  nK'thodology  for 
making  the  necessary  cliangcs  to  the  computer  prog  nun  in  order  to  draw  faces. 
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Sfct ion  V pjo^cnts  the  results  ol  the  faces  that  were  computed  for  twenty-five 
selected  coiuitries  of  Sul'  Saharan  Africa,  and  Section  VI  presents  a discussion 
of  some  of  the  laces  wliicli  are  being  computed  at  other  institutions. 
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11.  SaiRCES  AND  ri  LI'S 


The  ii\t'onnat ion  for  this  research  project  was  obtainetl  I'rom  two  primai'y 
sources.  I'he  Center  ior  Naval  .Analysis  (CNA)  provided  the  use  of  its  Orches- 
nation  Project  File^,  ajid  the  Air  Force  Data  Service  Center  (AI-DSC)  provided 
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use  of  tlie  Worldwide  Analytic  Research  Project  (.WARS’)  file.  The  Orches- 
tration Pile  is  a computer  data  base  of  information  concerning  communist 
aid  and  trade  relations  with  111  lesser  developed  countries  (I.DC)  from  1954 
to  1976.  The  W;\RP  file  is  also  a computer  data  base.  It  contains  infor- 
imition  on  195  countries  and  their  relationships  with  six  major  powers: 

Prance,  Japan,  United  Kingdom,  Soviet  Union,  United  States,  and  West  Germany. 
Both  files  are  presented  in  greater  depth  in  Section  A.  Section  B discus.ses 
the  merging  of  selected  elements  of  the  two  files  into  a file  called  the  Sub- 
Saharan  African  Pile,  and  the  necessary  data  transformations. 

A.  SlURCES  OF  DATA 

1.  Orchestration  Project  File 

The  Orchestration  Pile  is  a computer  adaption  of  Aid  and  Trade 
Activities  of  Communist  Countries  in  Less  Developed  Areas  of  the  Free  World, 
llie  imit  of  analysis  is  the  nation  state,  and  the  interval  is  the  calendar 
year. 

The  file  copy  received  from  CNA  was  transferred  to  a 2311  disk  pack 
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and  stored  in  SPSS  format  in  five  separate  files  to  reduce  access  time.  The 
five  files  are:  WORLD,  AFRICA,  ASIA,  ARAB,  and  LATIN  AMERK'A.  The  files 
include  data  for  twenty-one  years  (1954  to  1975)  and  ninety-one  variables, 
llie  variables  are  orgjinized  in  the  following  manner: 

1.  Variables  one  through  ten  (VAROOl  - VAROlO)  are  descriptive  varia- 
bles that  identify  the  country  by  name  and  code  and  indicate  the  date  of 
independence  and  the  date  of  admission  to  the  United  Nations;  only 
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lH)st- iiKiepeiiclt'iKe  data  is  included  for  each  countiy. 


2.  Variables  eleven  thioui’li  I'ilty-six  (VAllOl  1 - VAllOSbJ  and  seventy- 
seven  throujjh  eiyhty-two  (Vy\ld)77  - V/\R082)  and  eighty-six  through  ninety-one 
(V.^ROSb  - V.\R091)  describe  various  Soviet,  l-ast  liuropean  and  People's 
Republic  of  China's  interactions  witli  the  111  I-DC's.  See  fable  1 for  a 
complete  breakdown. 

3.  Variables  fifty-seven  through  seventy-six  (\Wl()57  - VAR07b)  arc 
dichotomous  variables  which  indicate  whether  or  not  that  country  has  the 
[trojjerty  described.  See  Table  2 for  a breakdown  of  these  variables. 

4.  Variables  eighty-three  through  eighty- five  (VAR083  - VAR085)  are 
country  descriptive  variables.  Tltey  are:^ 

VAR083  - Yearly  Defense  Expenditures 

VAR084  - Gross  National  Product 

VAR085  - Men  in  Armed  Forces  in  Thousands 

2.  WA1U>  File 

WARl’  was  designed  for  use  by  the  Directorate  of  Plans  and  Evaluation 
Special  Regional  Studies  Division  in  the  Office  of  the  Secretary  of  Defense.^’ 
Its  purpose  is  to  enable  defense  analysts  to  make  various  assessments  of  U.S. 
worldwide  interests  and  associated  tlireats  on  a quantitative  basis.  The 
data  base  includes  country,  regional,  and  worldwide  variables  which  are 
related  to  the  demographic,  political,  socio-economic,  military,  and  coimier- 
cial  characteristics  of  the  defense- related  areas.  (See  Appendix  A for  a list 


of  tlic  195  countries.) 

There  are  four  major  categories  of  WARP  Data:  1)  General,  2)  Money, 

3)  People,  and  4)  Trade.  Hie  data  base  is  divided  into  these  categories  both 

logically  (for  access  and  use)  ai\d  physically  (for  computer  organization 

and  storage).  Appendix  A includes  a flow  chart  of  the  interrelationship  of 
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BUEAKDfMJ  OF  THE  ORQIESTRATION  Fill; 


VARIABLE  NAN£ 

SOVIET 

FAS-f  EUROPEAN 

nc 

Airline  flights  to  LDC 

VAROll 

VAR012 

Number  of  economic  aid  agreements 

VAR013 

VAR0i4 

VAROIS 

Nuniier  of  military  aid  agreements 

VARD16 

VAR017 

VAR018 

Total  value  of  military 
aid  agreements 

VAR019 

VAR020 

VAR021 

Economic  aid  extensions 

VAR022 

VAR023 

VAR024 

Military  aid  grants  and  discounts 

VAR025 

VAR026 

VAR027 

Total  economic  aid  drawing^  to  date  VAR02B 

VAJ1029 

VAR030 

Yearly  economic  aid  drawings 

VAR031 

VAR032 

VAR033 

Military  personnel  in  LDC 

VAR034 

VAR034 

VAR03S 

LDC  military  departing  for 
training  in  the  ... 

VAR036 

VAR037 

VAR038 

LDC  military  pers(»inel  training 
in  the  ...  in  December 

VAR039 

VAR040 

VAR041 

Economic  aid  technicians  in  the  LDC  VAR043 

VAR043 

VAR044 

Technical  traines  departing 
for  training  in  the  ... 

VAR045 

VAR046 

VAR047 

Technical  trainees  training 
in  the  ...  in  Deceniwr 

VAR048 

YAR049 

VAR050 

Academic  students  departing 
for  training  in  the  . . . 

VAR051 

VAR0S2 

VAR0S3 

Academic  students  training  in 
the  ...  in  December 

VAR054 

VAR055 

VAR056 

Imports  from  LDC 

VAR079 

VAR078 

VAR077 

Exports  to  LDC 

VAR082 

VAR081 

VAR080 

Merchant  ship  calls 

VAR086 

VAR087 

VAR088 

Arms  deliveries 

VAR089 

VAR090 

VAR091 
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TABLE  II 


TWE^m•  DICHQTCMOUS  VARIABLES  IN  THE  ORQtESTRATION  FILE 


VARIABLE  NUMBER 

VARIABLE  MAKE 

VAR057 

Offshore  Hydrocarbon  Producers 

VAR058 

Major  Oil  Producers 

VAR059 

Major  Mineral  Producers 

VAR060 

Distant  Fishing  States 

VAR06J 

Major  Fishing  State  Nominal  Catch 

VAR062 

Landlocked  States 

VAR063 

Shelf- locked  States 

VAR064 

Narrow  Shelf  States 

VAR065 

Broad  Shelf  States 

VAR066 

Strait  States 

VARD67 

Blue  Water  Navy  States 

VAR068 

Coastal  Navy  States 

VAR069 

African  States 

VAR070 

Aslan  States 

VAR071 

Latin  Anerican  States 

VAR072 

Arab  States 

VAR073 

Narrow  Straits  States 

VAR074 

Oceanic  Archipelago  States 

VAR07S 

Coastal  Archipelago  and  Distant  Archipelago 
States 

VAR076 

States  on  Semi-enclosed  Seas 
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the  miP  files. 


GlLNEllAL . I’his  category  is  composed  of  all  variables  whicii  do  not  fit 
in  the  otlier  categories.  The  bulk  of  CliNBKAL  was  e;<trartcd  from  the  Cross- 
National  Time-Series  Data  Archive  of  the  Center  for  Comparative  Political 
Research  (CCPR) , State  University  of  New  York.  There  are  diverse  social, 
political,  and  demographic  characteristics  collected  for  each  of  the  167 
independent  countries.  In  addition  to  the  CCPR  data,  counts  of  treaties 
between  countries,  number  of  naval  port  calls,  mrniber  of  national  banks, 
and  United  Nations  voting  consensus  data  are  included,  fhere  are  currently 
69  data  variables  in  GENERAL. 

ND.NEY.  Data  related  to  major  power  interests  abroad  is  shown  by  various 
monetary  factors.  Major  data  types  include  bilateral  trade  amounts,  civil 
and  military  assistance  programs,  and  products.  Tliere  are  currently  47  data 
variables  in  MONEY. 

PEOPLE . This  category  contains  a variety  of  infomuition  related  to  the 
number  of  military,  civilian,  and  diplon(iatic  personnel  in  foreign  countries, 
foreign  country  population,  number  of  immigrants,  and  other  political- 
diplomatic  variables  descriptive  of  major  power  relations  with  foreign 
countries.  There  are  currently  43  variables  in  PEOPLE. 

TRADE.  This  category  contains  descriptive  infomuition  related  to 
essential  U.S.  foreign  trade  routes,  and  tonnage  and  value  of  conmodities 
being  ti'aded  over  these  international  pathways.  This  category  currently 
contains  data  related  to  a number  of  coiranodity  types  and  65  different  trade 
routes . 

SIJ  B - CAT  liCOR  I E.S . Within  each  of  the  major  categories,  the  WAR!'  Data 
Base  is  sub -categorized  to  indicate  the  relationsliip  of  si.x  major  powers  to 
195  target  countiies.  Ihese  relationships  apply  only  to  the  CI-NMLU.,  MONEl 
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Figure  1.  Map  of  Africa 


Variable 

Number 


VOl 

V02 

V03 

V04 

VOS 

V06 

V07 

VOS 

Y09 

VIO 

Vll 

V12 

V13 

V14 

V3.5 

V16 

V17 

VIS 

V19 

V20 

V21 

V22 

V23 

V24 

V2S 

V26 

V27 

V2S 

V29 

V30 

V31 

V32 

V33 

V34 

V35 

V36 

V37 

V58 

V39 

V40 


TABi^  in 

THE  40  VARIABLES  IN  IHE  SUB-SAHARA.N  AFRICA  FILE 


Description 

Year  of  the  entry 
04A  country  code 
Banks  country  code 
World  Handbook  country  code 

Case  ID  (year  times  1,000)  plus  CNA  country  code 
Soviet  airline  flights 
Number  of  economic  aid  agreements 
Number  of  military  aid  agreements 
Total  value  of  military  aid  agreements 
Value  of  economic  aid  extended 
Value  of  military  aid  grant  or  discount 
Total  economic  aid  drawn 
Yearly  economic  aid  drawn 

Soviet  and  East  European  military  personnel  in  the  LDC 
LDC  military  personnel  departing  for  training  in  the  USSR 
LDC  military  persoijnel  train^  in  the  USSR  as  of  Dec.  1976 
(Soviet  economic  technicians  in  the  LDC 
LDC  technicians  departing  for  training  in  the  USSR 
LDC  technicians  training  in  the  USSR  in  Dec . 1976 
LDC  academic  students  departing  for  school  in  the  USSR 
LDC  academic  students  in  the  USSI  in  Dec.  1976 
Imports  from  the  USSl 
Eji^rts  to  the  USSR 
Size  of  the  LDC  defense  budget 
LDC  gross  national  product 
Size  of  the  UDC  forces 

Soviet  merchant  ship  port  visits 
Total  value  of  soviet  arms  deliveries 
Total  nunber  of  economic  aid  agreeRwnts 
Total  nujnber  of  military  aid  agreements 
Submarine  port  visits 
Major  conibatant  port  visits 
Minesweeper  port  visits  j 

Anphibious  port  visits  j 

Auxiliary  port  visits  j 

Total  number  of  Soviet  naval  port  visits  i 

Size  of  the  LDC  defense  budget  j 

LDC  exports  to  the  USSR 
LDC  imports  from  the  USSR 
Soviet  arms  deliveries 
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■iiui  Pf-OPl.i:  categories  since  the  T7t/\J)r.  category  represents  only  U.S.  invoJ- 
iikint.  The  data  is  organized  in  co'.mtry-pair  relationships. 

B.  SUB-SAlimN  A1-'R1(.'\  1-1  Lh 

The  file  used  to  construct  the  faces  of  Soviet  foreign  policy  is  the 
Sub-Saharan  Al'rica  Bile.  Ir  was  developed  from  the  Orchestration  and  WARP 
files  and  consists  of  the  twenty-five  African  couiitries  .shown  in  Figure  1. 
Like  tile  Orcliestrat ion  File,  the  unit  of  analysis  is  the  nation  state,  anil 
the  interval  is  tlie  calendar  year.  The  period  of  the  file  is  from  1963 
through  1975.  To  be  a candidate,  a country  had  to  be  in  Sub-.Saharan  Africa, 
independent  by  1963,  and  unde x'deve loped. 

1 . Missing  Values  for  Variables 

The  Orchestration  File  assigns  a value  of  99999  to  missing  entries. 
Ihe  WARP  file  only  enters  data  for  the  years  that  complete  uata  are  avai- 
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lable.  Therefore,  when  merging  the  two  files,  careful  attention  to  each 
variable  had  to  be  given.  For  ease  in  handling,  the  method  used  in  the 
Orchestration  File  was  initially  duplicated  in  the  Sub-Saharan  African  File 
(99999  for  missing  values).  However,  missing  values  will  produce  erroneous 
results  in  the  present  FACFS  program.  Four  methods  were  selected  to  provide 

g 

solutions  for  missing  values  and  are  presented  in  their  precedence  order. 

a.  If  the  variable  selected  has  missing  values  and  is  recorded  in 
both  files,  and  one  file  has  an  entiy  for  tlie  missing  value,  and  the  entries 
v%liich  are  present  correlate;  then  the  entry  from  the  other  file  is  to  be 
read  into  the  missing  value  entry. 

b.  If  the  missing  value  is  an  end  point  and  does  not  satisfy  the 
first  criteria,  then  exponential  smoothing  method  is  to  be  used  to  compute 
the  missing  value.  The  advantage  of  exponential  snroothing  is  that  it  assioncs 
tiv  adjacent  value  is  the  best  indicator  as  to  the  magnitude  of  change  of  the 
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iiiissii\i;  value.  It  eomi)utes  the  geometric  mean  a/ui  a ^.ta]ar■  multipliet  uhic.h 
is  most  ini  Luencecl  !))•  Llic  adjacent  variable. 


c.  If  one  data  point  is  missing  and  it  is  not  an  end  iioint,  compute 
the  missing  value  by  averaging  the  enny  before  and  alter. 

d.  H more  tlum  one  data  point  is  missing,  compute  the  mi.ssing  \alues 
bv  the  least  squares  teclinique. 

2 . Data  Tnuisfonnation 

S(jme  modification  (noniialization)  of  the  (.lata  is  necessary  to  pro 
duce  the  best  results."^  To  use  tlic  data  as  they  were  collected  might  produce 
misleading  results.  For  exaaiple,  a maximum  number  of  port  visits  by  any 
country  for  any  year  is  60  and  the  meait  value  is  3.1.  Obsei-vation  of  the 
data  in  its  present  form  could  be  an  indication  tliat  it  is  not  very  difficult 
to  be  an  average  country  because  such  a country  has  to  receive  only  three 
port  visits  per  year.  In  reality  it  is  the  first  few  ^Kirt  visits  that  are 
r the  most  difficult  to  achieve.  Miat  is  required  to  properly  analyze  port 

visits  is  the  mathematical  property  of  port  visits  tluit  will  put  the  mean  in 
the  center  of  the  distribution  and  t.he  extremes  equal  opjwsite  distances  from 
the  mean.  ITierefoi'e  it  can  be  said  that  the  distribution  of  port  visits  is 
not  nonnal.  A normal  function  would  produce  a bell -shaped  curve  when  all 
the  data  points  are  plotted,  with  mean  in  the  center  of  the  curv'e.  Figures 
2 and  3 illustrate  these  distributions. 
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Figure  3 Distribution  Curve  for  Port  Visits 

Another  and  nore  readily  available  indication  of  distribution  other 
th;in  nonruil  is  found  in  examining  the  skewness  and  kurtosis.^^^  Skewness 
measures  deviations  from  synmetry.  It  is  the  third  moment  and  will  take 
tlie  value  of  zei'o  when  the  distribution  is  a con^jletely  syninetric  bell-shaped 
curve.  A value  less  than  +3  and  greater  than  -3  is  desirable.  Positive 
values  indicate  the  data  is  clustered  more  to  the  left  of  the  mean  with  the 
extreme  values  off  to  the  right.  Negative  values  indicate  just  the  opposite 
condition.  In  the  port  visits  example,  the  skewness  is  4.395. 

Kurtosis  is  the  measure  of  the  peakedness  or  flatness  of  the  curve. 

A value  of  zero  indicates  normal  distribution.  Positive  values  indicate 
the  distribution  is  peaked  with  negative  values  indicating  flatness.  A 
value  less  than  +5  and  greater  tlian  -5  is  desired.  Kurtosis  is  the  fourth 
moment.  Ihe  kurtosis  for  the  example  is  20.560. 

Lixperience  and/or  intuition  tells  the  analyst  that  port  visits  arc 
imjxjrtant  and  just  because  the  data  have  a skewness  and  kurtosis  that  indi- 
cate pcakeilness  and  uneven  distribution  does  not  imply  that  visits  are 
not  im|X)rtant.  But  to  use  the  data  statistically,  one  should  ex:imine  them 
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to  Jeteniiine  if  they  haw  a property  that  is  normally  disti  ibuted.  IVhat 
the  cUialy.st  would  find  particularly  useful  in  this  case  is  a difficulty 
factor,  e.g.,  liow  difficult  it  is  for  the  Soviets  to  penetrate  an  Afric.an 
country  in  the  forni  of  poi’t  visits.  The  difficulty  factor  would  be  normally 
distributed  ajid  a function  of  port  visits.  For  this  new  variable,  diffi- 
culty factor  for  {xjrt  visits,  it  would  then  be  as  difficult  to  move  from 
no  port  visits  to  the  average  as  it  would  be  to  move  from  the  average  to  the 
maximum.  Plotting  the  values  for  the  new  variable,  difficulty  factor  for 
port  visits,  would  produce  a bell-shaped  curve.  For  port  visits  the  diffi- 
culty factor  is  assumed  to  be  equal  to  the  fourth  root  of  the  number  of  port 
visits  for  a country  per  year.  Taking  the  fourth  root  for  each  element  in 
that  variable  would  produce  a transformed  variable  that  is  approximately  nor- 
mally distributed  with  a skewness  of  2.839  and  a kurtosis  of  0.411.  Another 
explanation  of  the  same  data  would  be:  a country  moving  from  two  port 
visits  to  three  is  much  more  significant  an  indicator  of  Soviet  penetration 
tl'ian  another  country  moving  from  forty-four  to  forty-five.  A change  from 
two  to  three  is  £is  significant  as  a change  from  forty- four  to  fifty-seven 
in  the  untransfoimed  data. 

Table  4 is  a breakdown  of  the  seventeen  variables  (indicating  their  , 
skewness  and  kurtosis)  used  in  the  FACES  program  and,  when  appropriate, 
their  transfoimed  values. 
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III.  SH.ECriNG  THE  VARIABLES 


Three  methods  of  analysis  were  used  for  ejqploratory  research  to 
select  the  variable  to  be  used  in  the  FACES  program.  The  three  methods 
were  Guttman  scaling,  WEIS  (World  Event/ Interact ion  Survey)  system,  and 
trend  analysis.  They  will  be  presented  in  the  next  three  sections 
along  with  their  results. 

A.  GimMVN  SCALING 

Guttman  scaling  is  a statistical  technique  which  examines  the  under- 


lying operating  patterns  which  possibly  connect  three  or  more  items 
(in  this  study,  ten  items)  to  determine  If  the  interrelationships  of 
those  items  meet  several  special  properties  vdiich  define  a Guttman  scale. 
The  two  most  inportant  properties  are  unidimensionality  aivl  cumulative- 
ness. IMidimensionality  requires  that  the  variables  must  measure 
movement  towards  or  away  from  the  same  single  objective.  In  this 
study,  the  objective  is  Soviet  penetration  into  Africa.  Cumulativeness 
Implies  that  the  variable  can  be  scaled  by  the  degree  of  difficulty 
that  a LDC  has  in  achieving  eadi  variable.  In  this  study,  cunulative- 
ness  Inplies  how  difficult  it  was  for  the  Soviets  to  establish  them- 
selves in  Africa  throu^  certain  specific  activities,  such  as  placing 


Soviet  military  personnel  in  the  country. 

To  analyze  the  results  and  to  detennine  whether  the  scale  is  valid, 
four  statistics  are  produced,  i.e.,  the  coefficient  of  reproducibility 


(C^) , the  minimuR  marginal  reproducibility  (^^) » the  percent  ijiprove- 
ment  (I^) , and  the  coefficient  of  scalability  (Cg) . The  two  most 
important  statistics  and  the  miniimm  values  required  to  have  a valid 
scale  are  Cj^  • 0.90,  Cg  - 0.60.  Figure  4 shows  the  lesults  of  scaling 


w 


ton  variables  and  will  be  used  in  tlie  explanation  of  the  statistics. 


A case  cun; ists  of  ten  variables  for  one  country  for  one  year.  In 
Figure  4 the  figures  in  the  right  column  labeled  ’Total"  indicate  the  number 
of  cases  that  passed  the  test  to  achieve  the  scale  value  listed,  alt JthAillift 
h;ind  colum  labeled  "Scale."  llie  values  in  the  variable  column  indicate 
the  niniber  of  cases  that  passed  and  failed  each  item  for  the  scale  value 
indicated.  Tlie  variable  wliich  was  the  most  difficult  for  the  Soviets  to 
achieve  is  the  variable  placed  in  the  coliarai  farthest  to  the  left;  the 
degree  of  difficulty  decreases  as  one  reads  from  left  to  right.  The 
countiy  whicfi  was  riKist  deeply  penetrated  by  the  Soviets  is  ten  on  the  scale. 
Idle  amount  of  Soviet  penetration  decreases  as  one  reads  from  the  top  to 
the  bottom  of  the  scale. 

The  coefficent  of  reproducibility  is  equal  to  one  minus  the  total 
number  of  errors  (an  error  is  an  incorrect  response  for  an  item  for  a 
particular  scale  value),  divided  by  the  total  number  of  resixinses: 

= 1 - (total  errors/total  responses) 

= 1 - (126/2720) 

= 0.9537 

The  minimum  marginal  reproducibility  is  the  minimum  coefficent  of 
reproducibility  tliat  could  have  occurred  for  the  scale  given  the  division 
[loints  used  ;uid  the  number  of  responses  passing  and  failing  each  item. 

It  is  equal  to  the  sum  of  the  maxunum  marginals  for  each  variable  divided 
by  the  total  number  of  respondents.  In  Figure  4 at  the  bottom  of  the  matri.x 
arc  the  values  ".SIMS,"  "PCT.S"  and  "ERRORS."  In  the  row  labeled  "SUMS"  are 
tvvo  values  for  each  variable;  the  larger  of  the  two  is  the  maximum  marginal 
foi  rh.it  variable: 
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= (2b‘»  + 2()7  + 2b2  + 234  + 225  + l'J4  + 

173  ^ 159  ••  171  + 248)  / 2720 
= 2202  / 2720 
^ 0.80% 

Hie  percent  iin[iroveme/it  is  the  difference  between  the  coefficient  of 
reproducibility  and  tlie  minitniim  marginal  reproducibi  lity: 

" Si  ■ '^Vlll 

= 0.9573  - 0.8096 

= 0.1441 

The  final  statistic  is  the  coefficent  of  scalability.  It  is  equal  to 
the  percent  improvement  divided  by  one  minus  the  minimum  marginal  repro- 
ducibility; 

= 0.1441  / (1  - 0.8096) 

= 0.7568 

The  results  of  scaling  the  ten  variables  produce  a pattern  of  Soviet 
relationships  with  the  twenty-five  countries  in  the  Sub-Saliaran  File. 

Light  of  these  variables  were  checked  against  the  files  on  Africa  and  World 
with  similar  results.  As  a result  of  the  scaling,  tlie  first  ten  variables 
were  selected  for  tlie  FACF5  program  (see  Table  5 for  tliese  variables) . The 
WLIS  system  provided  the  next  variable. 
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Gbttman  Scale  of  Sub-Saharan  Africa  1963  through  1975 


TABLE  V 


TIE  10  GUnWAN  SCALED  VARIABLES 


Scale  Value 

Variable 

Variable  Name 

10 

Vll 

Soviet  Military  Grant  or  Discomt 

9 

VD9 

Total  Value  of  Military  Aid  Agreement 

8 

VIO 

Soviet  Economic  Aid  Extended 

7 

V18 

LDC  EcOTioraic  Technicians  Training 
in  the  USSR 

6 

VIS 

LDC  Military  Training  in  USSR 

5 

V14 

Soviet  Military  Personnel  in  the  LDC 

4 

V30 

Military  Aid  Agreements 

3 

V29 

Econcnic  Aid  Agreement 

2 

V17 

Soviet  Econondc  Technicians  in  LDC 

1 

V21 

Acadanic  Students  in  USSR 

B.  WEIS  SYSTEM 

The  WEIS  System  is  a machine  readable  coded  content  analysis  of  the 

Nev  York  Times.  Each  entry  includes  the  actor  (the  country  directing 

the  activity) , the  target  (country  at  idiich  the  activity  is  directed) , 

and  arena  (area  in  which  the  event  takes  place) , and  an  event  code 

(ranks  the  activities  ordinally  from  one  to  twenty-two  with  sub-cate- 

12 

gories) . The  entry  also  contains  a brief  suimary  of  the  article. 

An  events  search  of  the  WEIS  System  indicated  a pattern  of  Soviet 

4 

foreign  policy  activities,  including  port  visits  by  Soviet  Naval  lauts, 
in  three  Sub-Saharan  African  countries.  These  results  were  similar  to 
the  results  obtained  in  the  Guttman  scaling.  Because  the  three  patterns 
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n’  , liatlici  tist  i were  made  applying  (lutlman  scaling  to  port 
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The  ! '.ulti-  indicatetl  that  jxirt  visits  could  he  scaled  and 
.unsctiiient  l>',  (Hirt  vihits  were  included  in  tlie  list  oi'  variables  I'or  the 
1 (U'ogram. 

Ihe  number  of  events  coded  for  Africa  is  ver>'  low  and  not  considered 
to  he  a refkxtion  of  actual  activity  in  Africa.  Instead  the  low  number 
o!  events  probalily  reflects  a lack  of  reporting  on  Africa  by  the  New  York 
fime^,  oi'  reflects  the  selection  criteria  of  the  person  eloing  the  coding. 
Altliough  the  WL'IS  system  did  not  contain  enough  information  to  be  used 
statistically  tor  this  project,  it  did  serve  as  an  indicator  of  some  of  the 
iiKire  imiiortant  events,  and  it  could  effectively  be  used  to  search  for  patterns 
in  otlier  areas  of  the  world. 

llie  si.x  remaining  variables  were  chosen  through  trend  analysis, 
d.  i'RliND  .A>i\LVSIS 

'•igures  S and  6 are  graphs  of  Soviet  imjxirts  and  exports  with  the 
world's  111  LDC's  and  the  42  LDC's  in  the  Africa  File.  Figure  5 indicates 
that  in  trade  with  the  UCs,  wcrldwide,  the  balance  of  trade  is  in  favor  of 
the  Soviet  Union.  But,  Figure  6 reveals  that  in  1959,  1960,  1963,  and  1965 
the  balance  of  trade  between  the  Soviets  and  Africa  was  in  fav'or  of  the 
African  states. 

(Vnothi'r  interesting  facet  of  Soviet  trade  with  all  UXl's  (Figure  5) 
i.s  the  indication  that  from  1958  to  1964  there  was  a stable  trading  pattern, 
f roin  19{(4  to  19()9  thc^'e  appeared  a noticeable  increase  in  the  balance  of 
trade  in  I ivo'-  of  the  Soviet  Union,  but  indications  in  1969  were  that  there 
was  a decrease  in  Soviet  jexports  paralleled  by  an  increase  in  imports.  The 
!97i)  tbroiigli  l'>7.t  period  reflected  a sharp  increase  in  both  imjiorts  and 
CNport by  tin  Soviet  Union. 
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FiguTS  5 

Soviet  Trade  with  111  Lesser  Developed  Countries  1958  throu^  1973 


/Vjiothor  variable  wfiieli  indicates  an  intercstinjj  trend  is  the  Total 
Value  oT  T.conomu  Aid  lixtciis ions . I’igure  7 shows  a steady  increase  in 
t!ie  aiiKiunr  of  aid  extciuled.  This  steady  increase  probably  indicates  that 
economic  aid  is  pliinned  ;ind  not  an  opportunistic  variable. 

Three  other  variables  are  included  in  the  analysis  to  determine 
wliethcr  or  not  the  methodology  could  indicate  that  (1)  internal  charac- 
teristics (internal  characteristics  are  variables  that  describe  a parti- 
cular IJX;,  i.e.  CiNPJ  are  considered,  or  (2)  internal  characteristics  have 
an  influence  on  the  selection  of  countries  as  recipients  of  Soviet  foreign 
policy  acts.  They  are  the  Gross  National  Product,  Defense  Expenditures  and 
Size  of  the  Anned  Forces  of  the  targeted  country. 

The  total  nuii4)er  of  variables  for  the  cluster  analysis  program  is 
seventeen  --  fourteen  Soviet  foreign  policy  acts  and  three  internal  charac- 
teristics. 


IV.  Kl.nUiSlilVrATION  OP  MJLTIVAIUATP;  DATA 

wini  orMPiri'PR  drawn  pact-s 

Hie  l ACLiS  piognuii  was  developed  by  Professor  llennaii  Chenioff  at  Stanford 
University.  ITie  object  of  the  program  is  to  convert  multivariate  data  to 
a graphic  form  that  caii  be  readily  examined.  ITiis  method  of  i)re.sonting  data 
was  cliosen  under  the  assunption  that  the  eye  functions  more  like  an  analog 
computer  than  it  does  a digital  computer  and  is  sensitive  to  changes  in 
facial  expression.  The  various  facial  characteristics  (mouth,  nose,  eyes, 
etc.)  are  modified  in  form  and  size  to  represent  statistical  vectors. 

1 .3 

The  programs  used  are  modifications  of  Chemoff's  original  program. 

ITie  modifications  include  ears  and  the  necessary  plotter  program  changes  to 
operate  on  the  lEM  360  computer  with  a CALCCMP  765  plotter. 

The  face  drawing  program  requires  twenty  numbers  to  draw  a face. 

Figui'e  8 and  Table  6 describe  the  features  controlled  by  the  parameters 

Xp  X2, X^Q.  For  example  X^  controls  the  nose  length  and  X^q  the  nose 

width.  Table  6 also  contains  the  maximum  and  minimum  range  for  each  of  the 
twenty  X's,  and  the  values  for  the  ranges  used  to  plot  the  faces  in  Section  V. 

Before  proceeding  to  the  modifying  instructions,  it  is  necessary  to 
determine  the  minimuti  and  maximum  values  for  the  data  set.  This  can  be  done 
quickly  for  large  data  sets  by  using  the  CONDPSCRIPIUTIS  program  in  SPSS. 

After  determining  these  values  for  each  of  the  variabl  s (Z's),  then  find 
wliich  features  (X's)  will  be  controlled  by  which  Z's,  ;ind  find  which  X's 
will  be  fixed.  The  number  of  X's  to  be  fixed  is  20  - d (d  = number  of 
variables).  The  seventeen  variables  u.sed  to  coirpute  the  faces  in  Section  V 
weie  divided  into  five  groups  and  targeted  as  per  Table  7.  The  values  of 
the  remaining  features  must  be  fixed.  To  draw  a set  of  faces  onlv  the 
computer  input  instructions  require  modification. 
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Feature 

Variable 

Feature 

Controlled 

Feature 

Range 

Selected 

Range 

Variance  Range 
Min.  »te. 

Face  width 

0,1 

.1..7 

0.0 

5.64 

*2 

Ear  level 

0,1 

.1,.7 

0.0 

1,000 

*3 

Face  height 

0,1 

.1,.7 

S.SOO 

18.04 

*4 

Rccentrlcty  tl^iper  ellpse  face 

.5.2 

.7,1.7 

0.0 

4.73 

*5 

Eccentricity  Iwer  ellpse  face 

.5,2 

.7.1.7 

0.0 

2.829 

Nose  length 

0,1 

.2. .9 

3.005 

10.52 

*7 

Mouth  canter  (level) 

0.1 

.2, .8 

0.0 

7.0 

! ^ 

Mouth  curvature 

-5.5 

•5.5 

0.0 

5.32 

1 *9 

H)uth  length 

0.1 

.2,.9 

0.0 

4.23 

*10 

Eye  level 

0.1 

Fixed  (0.3) 

— 

— 

^ *11 

Eye  separation 

0,1 

.2,. 8 

0.0 

5.84 

! 

Bye  slant 

0.4 

.1,.8 

0.0* 

4.875 

1 *13 

Eccentricity  of  eyes  (shape) 

.4.. 8 

Fixed  (0.6) 

— 

— 

^ *14 

Half  lertgth  of  eye 

0,1 

.4, .8 

0.0 

4.71 

Kpll  position 

0.1 

.2, .9 

0.0 

5. 51 

*1. 

Eyebrow  height 

0,1 

Fixed  (O.S) 

— 

— 

*17 

Eyebrow  slant 

0,1 

.2,. 6 

0.0 

3.761 

^ *U 

Eyebrow  length 

0,1 

.4,. 8 

0.0 

31.64 

, *19 

Bar  dlanater 

0,1 

.1..S 

0.0 

9.0 

' *20 

Nose  width 

0,1 

.2, .8 

1.00 

4.41 

TABLF.  VII 

; VARIABLE  ASSOCIATION 


VARIABLE  NAMES 

FEATURE 

NUMBER 

FEATURE  DESCRIPTION 

PEOPLE  CONTACTS 

Academic  Students 

Ear  level 

LDC  Technicians  Departing 

*17 

Eyebrow  slant 

Soviet  Economic  Technicians 

*18 

In  the  LDC 

Eyebrow  length 

MILITARY  PERSONNEL  (MIL  PERS)  CONTACTS 

Soviet  Mil  Pers  In  the  LDC 

*1 

Face  width 

LDC  Mil  Pers  In  the  Soviet  Union 

Upper  cllpae  of  face 

Port  Visits  by  Soviet  Naval  Units 

*5 

Lower  ellpse  of  face 

ECONOMIC  CONTACTS 

Economic  Agreements 

*19 

Ear  diameter 

Imports 

*11 

Bye  Bcperetlon 

Exports 

*12 

Bye  slant 

Economic  Aid  Extended 

*15 

Pupil  position 

Yearly  Economic  Aid  Drawings 

*14 

Hslf-length  of  eye 

MILITARY  AID  CONTACTS 

Military  Aid  Agreements 

*7 

Mouth  level 

Military  Aid  Extensions 

*8 

Mouth  curve 

Military  Grants  and  Dlscoiints 

*9 

Mouth  length 

LDC  CUARACTERISTICS 

Cross  National  Product 

*3 

Face  height 

Size  of  Defense  Budget 

*6 

Nose  length 

! Size  of  Armed  Forres 

*20 

Nose  width 

FIXED  FEATURES 

Fixed 

*10 

Eye  level 

Fixed 

*13 

Eye  ahape 

Fixed 

*16 

Eyebrow  height 

V.  oniru  -M’PLJ  CAT  IONS  OF  Tin;  I'ACHS  PR(X,n/UI 


Chcnioff  pulilishc-iJ  tiis  first  article  on  graphic  representation  of 
multivariant  ilata  using  faces  in  the  Journal  of  the  American  Statistical 

Assoc iat ion  in  1071.  Following  the  publication  of  this  article,  a number  1 

of  people  working  in  various  fields  used  this  prograjH.  Some  of  these 
efforts  are  mentioned  below. 

Lawrence  A.  Bruckner  of  the  Los  Alamos  Scientific  Laboratory  of  the 
University  of  Califonaia,  working  <jnder  the  auspices  of  USLRUA  (United 
States  energy  Research  and  Development  Administration),  is  studying  the 

j , 

perfonnance  of  ten  offshore  oil  groups. 

In  1973  Chemoff  applied  his  methodology  to  a geological  experiment 
in  which  he  used  faces  to  represent  the  mineral  contents  from  fifty- three 

/ 

equally  spaced  sanples  from  a 4500  foot  core  driller.!  into  a Colorado 

* • 16 
mountain. 

Probably  the  most  innovative  follower  of  Chemoff  s work  is  Bud 
Coode  of  Bud  Goode's  Sports  Computer  in  Studio  City,  California.  Goode 
has  established  his  own  sports  consulting  senace  for  major  league  sports 
and  provides  his  services  to  several  broadcasting  networks  who  use  his 
faces  to  predict  the  results  of  televized  football  games.  A significant 
contribution  which  Goode  made  to  the  faces  concept  was  his  use  of  a full 
cliaracter  (football  player)  to  represent  the  data  rather  thiui  using  just 
tlie  faces. 

Goode's  latest  project  is  representing  trends  in  U.S.  Supreme  Court 
decisions.  Future  work  will  inclutle  modeling  of  Congress  and  of  an  entire 
newspaper,  lie  believes  fhat  computerized  statistical  graphical  ntethoils  will 
fuovide  useful  insight  in  many  areas  as  long  as  the  messages  are  simple. 
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ilircct  aikl  can  l)o  quickly  jiiasped. 

;\i)otlier  pioneer  in  coni{)Uter  gra])hics  is  Dr.  Carol  M.  Newton  of  UCLA 

llcaltli  Sciences  Computing;  Facility.  Dr.  Neivton  and  deny  Jolinson,  senior 

systems  prognuiuuer  lor  the  facility,  haw  developed  an  interactive  graphic 

(on-line)  progr;uii  in  wliich  tlie  analyst  works  from  a video  display  screen 

18 

ajid  eAperiments  with  his  data. 

In  addition  to  the  Cliemoff  faces,  Newton  and  .Johnson  have  developed 

on-line  programs  that  perform  statistical  analysis  with  polygons,  bar  graphs, 

arrows  and  scat terg rains,  'fhe  work  has  been  used  in  heart  research,  study 

of  respiratory  disease  and  comparative  anthropology. 

Jo.hns  Hopkins  University  has  begun  a number  of  projects  using  Chemoff 

faces.  ITiese  projects  are  the  result  of  research  done  primarily  by 

William  11.  Huggins,  former  chairman  of  the  Electrical  Engineering  Department, 

in  his  researcli  on  iconic  communications.  His  primary  work  is  in  support  of 

a project  with  the  United  .States  Public  Health  Service  Hospital  to  develop  a 

19 

method  of  psychiatric  screening. 

Dr.  David  L.  Huff  of  the  University  of  Texas  is  the  mest  recent  person 
to  use  the  Uhemoff  faces.  He  plans  to  use  the  methodology  to  develop  urban 
regional  indicators  that  measure  quality  of  life. 
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VI.  A FORHinN  TOLICY  APPLICATION  OF  'mL  FACliS  PRiX'.!^ 


Tlus  section  presents  the  results  ol'  the  I'ACt  drawing  jirograin  as 
apjil ied  to  the  twenty-five  country  Sub-Saharan  African  File.  Section  A 
takes  a look  at  the  long-term  trends  frota  19b4  througli  197S.  'Hie  faces 
represent  a four-year  average  for  tlie  country  they  represent.  Section  B 
looks  at  the  changes  in  the  faces  in  twenty  of  the  countries  from  1968 
through  1975.  Five  of  the  countries  which  had  minimal  contact  with  the 
Soviet  Union  were  omitted. 

A.  SOVIET  POLICY,  1964  THROUGH  1975. 

Figure  9 is  a representation  of  the  three  families  (groupings  based  on 
similarity  of  features)  of  Soviet  foreign  policy  acts  into  which  the  twenty- 
five  countries  are  grouped.  Group  one  of  Figure  9 is  constructed  using  the 
maximum  values  for  the  fourteen  foreign  policy  acts  selected  for  this  ex])e- 
riment.  The  three  internal  values  represent  the  average  for  all  twenty-five 
countries.  Similarly,  group  two  is  constructed  with  the  av'erage  values  and 
group  three  with  the  minimum  values.  As  with  group  one,  the  internal  variables 
were  constructed  with  the  mean  values. 
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Thf  vaJulity  of  usiiiy  intciaiona]  targeting,  lather  than  raticJom  target- 


1 


mg,  wa.;  assessed  l>.  a sample  test  of  the  data.  Tliis  assessment  was  ac 
eum|ilisJied  by  giving  two  sets  of  twenty-five  faces  each,  one  set  with  tlie 
variables  intentionally  targeted  and  the  other  randomly  targeted,  to  two 
iiKleiK'ndent  subjects  and  asking  each  of  them  to  arrange  each  of  the  two 
sets  into  three  (lunilies.  'nio  results  of  the  two  tests  were  then  compared 
;uid  the  tindlngs  were  that  fewer  grouping  errors  occurred  in  the  intention- 
ally targeted  sets  and  the  groupings  compared  with  the  three  faces  in  Figure  9. 
figure  10,  which  represents  Soviet  relations  with  tlie  tiventy-five  Sub-Saharan 
African  coimtries  from  196d  through  1968,  illustrates  the  data  used  in  this 
test.  It  was  therefore  decided  to  use  the  intentional  targeting  method 
over  random  targeting  and  the  faces  in  this  chapter  were  drawn  as  previously 
stated  in  Section  IV. 

A comparison  of  Figures  10,  11  and  12  revealed  some  interesting  facts 
concerning  Soviet  foreign  policy:  1)  an  increase  in  Soviet  efforts  over  the 
wliole  area,  rather  than  in  selected  areas,  was  indicated  by  the  tendency  of 
the  faces  to  fall  into  Groui)  Two;  21  Sino-Soviet  competition  in  Africa  was 
supported  by  two  look  alike  faces  nraving  from  Group  One  to  Group  Two  in  all 
three  figures.  A check  of  the  data  verified  that  these  two  countries  (Uganda 
and  Tanzania)  had  been  recipients  of  aid  from  the  PRC  and  the  USSR. 

The  expressions  of  the  three  countries  (faces  with  worried  looks)  in 
Group  lino  of  Figure  10  (Peoples  Republic  of  the  Congo,  Uganda,  and  Tanzania), 
are  ini luenced  by  the  economic  contacts  and  people  contacts  shown  in  Table  7 
(Sect ion  IV).  lire  ear  diameter  and  pupil  position  indicate  a willingness  for 
economic  involvement  on  the  part  of  the  Soviets,  but  the  eye  and  eyebrow 
indicate  that  little  follow-through  of  initial  effort  is  appar;int.  The  pujiil 


|K><it  ion  and  ear  heiglit  of  Kenya  in  Groujr  Three  of  Figures  10  12  provide  an 
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Figure  3D.  Soviet  Foreign  Policy  Faces  1964  Through  1967 


Figure  11.  Soviet  Foreign  Policy  Faces  1968  Through  1971 


Figure  12,  Soviet  Foreign  Policy  Faces  1971  Through  1975 


cJily  (.'i-iinoMiii.  mdiviitur.  I he  eoLuitry  showing  tlie  most  upwaid  mobility 
Ix'iwcon  l igurc:-  Id  .ind  11  is  Sudan.  But  in  higure  12  the  change  in  face 
wid!h,  indicates  that  tlie  number  of  .‘^oivet  military  personnel  decreased  in 
till  final  rime  period. 

In  sumniaiy,  Figures  10,  !l  and  12  appear  to  indicate  t’le  existence 
ot  a stable  policy  overall  in  the  region.  Some  evidence  of  the  Sino-Sovjet 
comjiet  it  ion  is  aiiparent  with  an  overall  loss  for  the  Soviets.  ITie  three 
countries  in  Group  One  in  Figure  12  are  in  Croup  One  in  I’igure  10  and  11 
also. 

B.  SF;i.H:rhD  Yfi.\Rl.Y  FAChS  FROM  1968  THRaiCJI  1975 

Figures  13  through  19  represent  tlie  faces  of  Soviet  foreign  policy 
in  twenty  countries  on  a yearly  basis  from  1968  through  1975.  F.ach  country 
is  represented  by  two  rows  of  faces,  reading  froitt  left  to  right  for  the 
years  1968  through  1975.  There  are  three  countries  per  figure  except  for 
Figure  14  which  rejneserits  only  two  countries,  Nigeria  and  the  Peoples 
Republic  of  the  Con^jo.  Figure  13  presents  the  faces  with  the  highest  values 
and  I-igure  19  presents  the  faces  with  the  lowest  values  for  the  set. 

[•iguro  13  show.s  a Soviet  pattern  present  in  Guinea,  Somalia  and  Mali 
Republic.  !n  e;ich  of  the  three  sets  of  faces,  the  length  of  the  eyebrow 
(number  of  Soviet  economic  teclmicians  in  the  country)  is  followed  by  a clrmge 
in  the  angle  of  the  eyebrow  (number  of  LPC  technicians  depuiting  for  training 
111  the  USSR)  tlien  by  a change  in  pupil  position  (economic  aid  extended). 
Vnot’ier  indicator  is  in  tlie  relationship  between  the  angle  of  the  eyebrows 
;ind  tlie  ciccntncity  of  the  forehead  (LDC  technicians  and  militaiy  personnel 
depart  in",  for  the  Soviet  Gnion).  Until  the  angle  of  the  left  eyebrow  reaches 
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:i  lioriioiital  plane  in  eloekwise  rotation,  it  appears  to  he  a t<uv;ent  of  the 
eccentricity  of  the  iippei'  eJipse  of  the  face.  A long  smiling  mouth  (curvature 
is  controlled  by  value  of  militar)'  aid  extension- -the  more  the  happier,  and 
nututh  length  is  controlled  by  the  size  of  grant  or  discount)  is  a relation 
ship  that  only  occuis  in  four  countries,  the  three  in  Figure  13  and  the 
Peoples  Republic  of  t!ie  Congo  in  1975  (Figure  14).  It  is  also  usually  pre- 
ceded by  a decrease  in  ear  diameter  (number  of  economic  agreements)  and  a 
lowering  in  the  height  of  the  mouth  (increase  in  number  of  military  aid 
agreements) . 

Figure  14  presents  two  of  the  more  interesting  groups  of  faces,  Nigeria 
and  Peoples  Republic  of  the  Congo.  Nigeria  has  all  the  early  indicators, 
i.e.,  large  number  of  students  in  the  Soviet  Union  (ear  height),  economic  aid 
agreements  (ear  diameter)  several  military  aid  agreements  (as  the  number  of 
aid  agreements  increase,  the  mouth  level  drops)  and  Soviet  military  personnel 
present  (face  width).  Also  noticable  is  the  eccentricity  of  the  chin 
(increasing  number  of  port  visits)  for  1969,  1970  and  1975.  In  1968,  1974 
iind  1975  the  upper  elipse  of  the  face  indicates  substantial  numbers  of  Nigerian 
militaiy  personnel  departing  for  training  in  the  Soviet  Union.  Still  these 
faces  present  a strange  appearance.  This  uniqueness  is  explained  by  the  eye- 
brows, eyes  and  the  nose.  Economic  aid  and  tnide  is  low  (eyes  and  eyebrows), 

(INP  Is  high  (face  height,  as  values  increase  height  decreases)  and  it  has  a 
laige  defense  Imdget  and  large  armed  force  (nose  lieight  and  width  respectively). 
IP"!  indic.'ites,  l)y  pupil  movement,  tliat  substantial  econcomic  aid  greint  was 
of, ered,  but  there  was  no  Indication  of  acceptance. 

I'eoiiles  Republic  of  •the  Congo  shows  an  overall  increasing  trend  toward 
increax'd  Sov  let  contact  with  a slight  setback  in  economic  relations  in  1973. 
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rhe  siiiiliuK  fact'  of  1975  would  be  the  one  of  most  concern  to  an  ;inalyst  as 
It  indicates  large  grants  and  discounts  as  well  as  large  military  aid 
extensions  and  several  jiort  visits. 

Tlfe  first  set  of  faces  in  Figure  15  indicates  that  Soviet  presence  in 
Suilan  was  well-established  in  1968.  Ilie  smile  in  1968  shows  a large  military 
aid  extension  (mouth  curvature),  but  no  discounts  (mouth  length).  Other  1968 
indicators  are  large  economic  aid  drawing  (eye  slant)  and  large  number  of 
Soviet  economic  technicians  (eyebrow  length).  A large  economic  extension 
(pupils),  increase  in  students  (ear  height)  which  readies  its  height  in  1970, 
and  port  visits  by  Soviet  naval  units  (chin)  are  shovni  in  1969.  In  1971  a 
turn  for  the  worse  for  the  Soviets  begins  to  appear.  The  eyebrows  start  a 
counter-clockwise  rotation  followed  in  1972  by  a similar  pattern  with  eye 
slants.  In  1974  a sharp  increase  in  the  number  of  Soviet  tedinicians  occurs 
in  an  apparent  effort  to  save  its  program  in  Sudan.  Tiiis  was  followed  in 
1975  by  a large  withdrawal  of  Soviet  military  personnel. 

The  second  set  of  faces  in  Figure  15  are  those  illustrating  Soviet 
jx>netration  in  Uganda.  1970  begins  a period  of  steady  economic  growth  for 
the  Soviets  above  the  moan  value  for  the  data  set.  Tlie  eyebrows  and  eyes 
begin  their  rotations  in  1970  and  continue  even  through  1971  and  1972  when 
there  is  a decrease  in  the  number  of  Soviet  military  personnel  (face  width). 

Htc  period  1973  through  1975  is  a time  of  steady  gains  for  the  Soviets  in 
Uganda.  The  four  features  with  the  most  significant  change  are:  ear  diameter 
(economic  aid  agreements);  half  length  of  the  eye  (yearly  economic  aid 

diawing);  eyebrow  length  (increase  in  the  number  of  .Soviet  economic  technicians); 

* 

and  f.jce  width  (increase  in  number  of  Soviet  military  personnel).  The  large 
smili'  in  19‘’4  indic.ites  llg;uida  received  the  nwst  difiicult  of  the  foreign  ixjlicy 


:K  ts--;i  large  niilitary  i-.\tension  comluned  with  a substantial  grant  or 


discount . 

i!ie  linal  set  of  faces  in  Figure  15  illustrates  Soviet  penetration  in 
Tanzania.  As  jireviously  discussed  ill  Section  A of  this  section,  Tanzania 
and  Ugantki  pre.sent  a similar  pattern  of  Soviet  activities.  Figure  15 
presents  the  similarity  more  clearly.  In  1969  the  upper  el  ipse  of  the  face 
shows  a large  niurber  of  military  personnel  departing  for  the  Soviet  Union 
which  drops  off  again  in  1970.  Also  indicated  in  1970  is  a decrease  in  the 
number  of  port  visits.  An  increase  in  Soviet  economic  technicians  is  in- 
dicated in  1969.  This  increase  establishes  a trend  for  this  variable  that 
continues  through  1975.  A decrease  in  the  nunber  of  Soviet  military  personnel 
is  shown  from  1970-1974.  The  Soviet  face  for  Tanzania  in  1974  is  very  similar 
to  the  Soviet  face  for  lJg;mda  in  1973.  These  two  latter  faces  indicate  a 
possible  trend  which  can  be  stated  roughly  as  follows:  v^en  relations  are 
restored  after  a setback,  they  rapidly  return  to  and  often  exceed  the  level 
of  prior  activity. 

The  next  six  sets  of  faces  shown  in  Figures  16  and  17  all  have  moderate 
relations  with  the  .Soviet  Union.  Some  effort  of  penetiation  is  apparent  in 
Ghana,  Figure  16,  through  changes  in  ear  level,  eye  shape,  eyebrow  length 
and  the  structure  of  the  mouth.  The  face  for  1975,  however,  reveals  that 
little  success  has  so  far  resulted  fr'3m  the  efforts,  ilie  second  set  of  faces 
in  Figure  16,  Ethiof)ia,  shows  a more  favorable  face  each  year  towards  the 
Soviets.  The  only  noticeable  change  in  the  Ivory  Coast,  Figure  16,  is  in 
imports,  exports  and  the  number  of  naval  port  visits. 

Cameroon,  shown  in  figure  17,  demonstrates  some  activity  in  the  eye 
and  eyelirow.  A slow  increase  in  the  number  of  economic  teclmicians  is 
paralleled  by  similar  increase  in  trade  and  economic  aid  drawings.  A shift 
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to  tho  Icl't  ill  pupil  jicsition  in  1974  sigmil.^  an  economic  aid  extension. 

I'lituro  Cajnorot''M  faces  should  be  watched  for  clumges  in  the  n;ilitai*y  related 
variables.  The  liottom  set  of  faces  in  Figure  17  is  Kenya,  llie  trend  for 
Kenya  is  an  overall  decrease  in  Soviet  activity  with  little  military  activity, 
except  for  port  visits. 

Figure  18  represents  Upper  Volta,  Zaire  ajid  Senegal.  Changes  in  Upper 
Volta  are  not  apparent  until  1973.  In  addition  to  an  increase  in  (INP  to 
above  the  mean  lev'el,  the  ears  show  a slight  rise  (increase  in  the  number  of 
students  in  the  Soviet  Union)  and  the  eyes  begin  to  open  more  to  the  Soviet 
view  (pupil  movement  to  the  left  wliich  reflects  an  increase  in  economic  aid 
extended  and  change  in  the  eye  shape  caused  by  an  increase  in  imports  and 
exports).  The  only  activity  indicated  in  Zaire  is  in  tlie  number  of  students 
attending  school  in  the  Soviet  Union.  Senegal,  however,  shows  a definite 
ix)tential  for  increased  Soviet  involvement.  The  elipse  of  the  chin  indicates 
numerous  port  visits  each  y'ear.  The  ears  are  slow'ly  rising,  reflecting  an 
increase  in  the  number  of  students  in  the  Soviet  Union,  and  the  variables  in 
and  around  the  eyes  demonstrate  an  increasing  trend  in  economic  activity. 

'^•igure  19  represents  Soviet  foreign  ixilicy  in  Liberia,  Cabon  and  Chad. 

The  ear  level  for  Liberia  rises  throughout  the  range  of  faces  (increases  in 
the  number  of  students  from  Liberia  in  the  Soviet  Union).  Hie  beginning  of 
trade  activity  opens  the  eyes  in  1974  (increase  in  imports  and  ex])orts  change 
eye  separation  and  eye  slant).  Gabon  represents  a countr)'  with  minimum  contact 
for  all  eight  years.  Chad  indicates  some  economic  offering  (pupil  shift  to  the 
left  and  then  back  to  the  center)  starting  in  1973,  economic  teclinicians  arrive 
(length  of  the  eyebrows  Increase).  The  most  noticeable  chatige  occurs  in  197.S, 
when  the  nxuith  length  increases  (large  military  gnmt  or  discount).  It  is 
interesting  to  note  that  the  grant  occurs  during  the  same  year  when  the  Sciviets 
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j are  cxin  rifnc  ijiji  dilTicult)'  in  neighboring  Snti.'in.  I'xperimeni  ing  with  a 

larger  data  l)ase  eouUt  reveal  possible  Soviet  military  geographical  interest 
i-Uid  associated  patterns  ol'  penetration. 


VI 1.  CONCI.USIONS 
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The  utility  of  Chornotf's  faces  as  a diagiiosrii.  oi-  evaluiition  tool 
demonstrates  a i)romisin);  approach  for  a first  look  at  multivariate  data. 

It  has  the  advantage  that  in  analysis  of  complex  lelarions,  indications 
can  be  made  of  patterns  or  clusters  thar  ar<*  not  ah;ays  visiMe  ! roin 
simple  correlations  based  on  two-dimensional  linear  theories. 

As  international  relations  become  nvrre  complex  and  the  probability 
of  Third  World  nations'  influence  on  the  course  of  international  relation.^ 
continues,  a growing  need  emerges  for  real  time  systems  to  monitor,  display 
and  coiianunicate  the  complex  phenomen."  asso.;iated  with  inteniational  relation- 
ships. At  present  the  majority  of  analyses  of  international  relations  is 
ex  post  facto.  With  increasing  mews  of  t'vinsix)rtat  jon  and  conmunicat ion,  tlie 
role  of  the  analyst  must  ch;uige  from  an  empJiasis  on  ev'aluating  what  has 
already  happened  to  an  increasing  responsioility  to  forecast,  with  degrees  of 
confidence,  tlie  probable  outcome  of  events,  and  to  recommend  alternatives  in 
foreign  policy,  deployment  of  military  units  and  procurement  of  weapons 
systems.  Tliese  forecasts  will  enable  decision  makers  to  malce  the  be.st  selection 
of  the  alternatives  available  to  yield  desired  resulis. 

(Ither  types  of  computer  graphics  displays  can  he  developed  to  aid 

.analysts  in  modeling  .Soviet  foregin  policy.  A,s  demonstrated  in  the  FACbS 

program,  tiie  variables  can  be  represented  by  a vector  with  length  ;ind  motion. 

By  using  three-dimensional  graphic  equiimient,  the  variables  could  t)C  represented 

2 7? 

by  a senes  ol  elipsoids  Where  X /^2  + T /^2  * 1 /^?  could  represent  the 


properties  of  each  variable  .ind  it  could  bo  rotattai;  tlie  velocity  of  rotation 


would  represent  the  rate  of  change  for  the  variable.  Sets  of  these  elip.soids 
could  be  displayed  simultaneously  and  through  time-series  analysis,  the 
analyst  could  visually  exiuiiine  the  phenoiiiena.  The  primary  reason  for  this 
approach  is  tliat  the  variables  are  multi -dimensional  and  the  real  relation- 
ships are  tlierelore  comjiound  multidimensional  phenomena.  If  this  technique 
still  indicated  jxitterns  between  or  within  the  elipsoids,  consideration 
could  be  given  to  applying  the  basic  laws  of  nature  for  fnuneworks  for 
modeling. 

Computer-aided  graj)hical  display  of  international  relations  phenomena 
has  the  potential  for  moving  international  studies  and  analysis  from  an 
art  to  a science,  which  alllows  for  a rapid  sin^listic  presentation  of  complex 
relations. 
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APPENDIX  A 


j 
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1«  Abbreviations  for  the  195  Countries  in  the  WARP  File 


codwWf 

ABBREVIATION  COinn~RY  NAME 


AFGUMSTN 
AFRCA  NS 
AFRS-ISS 
ALBANIA 
ALGERIA 
ANGOLA 
ARGENTIN 
AUSTRALI 
AUSTRIA 
BAHAMAS 
BAHRAIN 
BARBADOS 
BELGUIM 
BELIZE 
BENIN 
BERMUDA 
BHUTAN 
BNGLDSH 
BOLIVIA 
BOTSWANA 
BR  SOLMN 
BR  WI  NS 
BRAZIL 
BRUQII 
BULGARIA 
BURMA 
BURUNDI 
C AFR  RP 
C VRD  IS 
CAMBODIA 
CAMEROON 
CANADA 
CHAO 
CHILE 
CHINA  ML 
CHINA  RP 
CMORO  IS 
COLUMBIA 
CONGO  PR 
COSTA  RI 
aRA 
CYPRUS 
CZCHSLVK 


AFG^uMhISTAN 
AFRICA  KS 
AFAFS-ISSAS 
ALi  ^ ' i A 
ALC'':.VL\ 

AN(.0L-A 

AE.GF^^rTNA 

AUSTl'.^LIA 

aust;'.ia 

BA.W.’.N 
BA::  .JX)S 
ErZGVIi-1 
BEll-T/  ?. 

BErN 

BErJ-VIA 

BA^'G'fADESH 

EOL' 

Bcr/  VANA 
BR.  !''>H  SOLOMON 
Barr:  '.JEST  INDIES  NS 

BRA"  LL 

brl.y:i 

BtJL..ARlA 

bur;- A 

CENTAL  AFRICAN  REPUBLIC 
CAl’S  ;i-:RDE  ISLANDS 
C.VIt.:JOD;A 
CAMtRi'ON 

CHAI' 

CHl...-. 

CHIN‘\  MAINLAND 
CHIN\,  REPUBLIC  OP 
COMOtlO  ISlAiroS 
C0Lir:-«iA 

CONGO,  PEOPLES  REPUBLIC 
COSVA  RICA 
CURA 
a PROS 

CZEC^IOSLOVAKIA 

5 ' 


i 


1 


i 


Country 

Abbreviation  Country  Name 


DENMARK 

DENMARK 

UMNCN  RF 

COMINICAN  REPUBLIC 

E GRMNY 

EASTERN  GERMANY 

EA  PC  NS 

EAST  ASIA  AND  PACIFIC  NS 

ECUADOR 

ECUADOR 

EGYPT 

EGYPT 

EL  SALVA 

EL  SALVADOR 

EQU  GUIN 

EQUATORIAL  GUINEA 

ETHIOPIA 

ETHIOPIA 

EUROP  NS 

EUROPE  NS 

FAROE  IS 

FAROE  ISLANDS 

FIJI 

FIJI 

FINLAND 

FINLAND 

FLKN  IS 

FALKLAND  ISLANDS 

FR  WI  NS 

FRENCH  NEST  INDIES  NS 

FRANCE 

FRANCE 

GABON 

GABON 

GAMBIA 

GAMBIA,  THE 

GERMANY 

GERMANY 

GHANA 

GHANA 

GIBRLTAR 

GIBRALTAR 

GLB-E  IS 

GILBERI-ELLICE  ISLANDS 

GREECE 

GREECE 

GREENLAND 

GREENLAND 

GUADLUPE 

GUADELOUPE 

GUAM 

GUAM 

GUATEMAL 

GUATEMALA 

GUIAN  FR 

GUIANA,  FRENCH 

GUIN  RP 

GUINEA  REPUBLIC 

GUIN-BIS 

GUINEA-BISSAU 

GUYANA 

GUYANA 

HAITA 

HAITI 

HONDURAS 

HONDURAS 

HONGKONG 

HONG  KONG 

HUNGARY 

HUNGARY 

ICEIAND 

ICELAND 

INDIA 

INDU 

INDONESI 

INDONESIA 

IRAN 

IRAtl 

IRAQ 

IRAQ 

IRELAND 

IRELAND 

ISRAEL 

ISRAEL 

ITALY 

ITALY 

IVRY  CST 

IVORY  COAST 

JAMAICA 

JAMAICA 

JAPAN 

JAPAN 

JORDAN 

JORDAN 

KENYA 

KENYA 

KOREA 

KOREA 

KUWATT 

KUWAIT 
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Country 

Abbreviation 

LAOS 

LEBANON 

LESOTHO 

LEURD  IS 

LIBERIA 

LIBYA 

LUXEMBRG 

MACAO 

MALAWI 

MALAYSIA 

MALDIVES 

MALI 

MALTA 

MARTINIQ 

MAURITAN 

MAURITIU 

MEXICO 

MLGSY  RP 

MNGLN  RP 

MOROCCO 

MZMBIQUE 

M KOREA 

N VIETNM 

NAMIBIA 

NAURU 

NE  SA  MS 

NEPAL 

NEW  CLDN 

NEW  HBRD 

NEW  ZLND 

MICARAGU 

NIGER 

NIGERIA 

NORFOLK 

NORWAY 

NTHR  ANT 

NTHRLNDS 

OMAN 

OT  APRCA 
or  EA  PC 
OT  EUROPE 
OT  NE  SA 
OT  W HMP 
PAKISTAN 
PANAMA 
PAPUA  NG 
PARAGUAY 
PERU 
^HLPPNS 
PN  CML  Z 


Country  \'a«ae 


LAOS 

LEBANON 

LESOTHO 

LEEWAKD  ISLANDS 

LIBiJilA 

LIBYA 

LUXEMiJf.HjRG 

MACAO 

MALAWI 

MALA.ySIA 

ma;.divt.s 

MALI  WTUBLIC 

MALTA 

MARTINIQUE 

MAURITWllA 

MAURITIUS 

MEXICO 

MALAGAf-r/  REPUBLIC 
MONG<'^I.lAK  REPUBLIC 
MORO'.'lo 
MOZAMBIQUE 
NORTt’  KOREA 
NORTH  VIET-NAM 
NAMIBIA 
NAURU 

NEAR  P^T  AND  SOUTH  ASIA  US 

NEPAL 

NEW  tA  ..:;DOMIA 
NEW  HEBRIDES 
NEW  ZEALAND 
NICARKG'JA 
NIGER 
NIGERLA 
NORPOLK 
NORWAY 

NETHER-ANDS  ANTILLES 

NETRP.RKANDS 

OMAR 

OTHER  /'jTRlCA 

OTHi  H KA3T  ASIA  AND  PACIFIC 
OTHER  ?mOPE 

OTHER  EAST  AND  SOUTH  ASIA 

OTHER  WESTERN  HEMISPHERE 
PAKISTAN 
PANAMA 

PAPUA  NEW  GUINEA 

PAIWvGUaY 

PERU 

PHILIPPINES 
PANAMA  CANAL  ZONE 


Country 

Abbreviation  Country  Name 


POLAND 

PORTUGAL 

QATAR 

REUNION 

RHODESIA 

ROMANIA 

RUANDA 

S AFRICA 

S VIETNM 

SAMOA  AM 

SAO  T PR 

SAUDI  AR 

SENEGAL 

SEYCHLLS 

SIERRA  L 

SINGAPOR 

SCMALIA 

SPAIN 

SRI  LANK 

ST  BELNA 

ST  PR-MQ 

SUDAN 

SURINAM 

SWAZILND 

SWEDEN 

SWTZRLND 

SYRIA 

TANZANIA 

THAILAND 

TIMOR 

TOGO 

TONGA 

TRND  THG 

TUNISIA 

TURKEY 

UGANDA 

UN  AR  EM 

UN  KNGDM 

UP  VOLTA 

URUGUAY 

US  VG  IS 

USA 

USSR 

VENEZUEL 

W HMP  NS 

W SAMOA 

UTNDW  IS 

YEMEN  AR 

YEMEN  PR 

YUGOSLAV 

ZAIRE 

ZAMBIA 


POLAND 

PORTUGAL 

QATAR 

REUNION 

RHODESIA 

RC»1ANIA 

RWANDA 

SOUTH  AFRICA 

SOUTH  VIET-NAM 

SAMOA,  AMERICAN 

SAO  TOME  & PRINCIPE 

SAUDI  ARABIA 

SENEGAL 

SEYCHELLES 

SIERRA  JJSOm 

SINGAPORE 

SOMALIA 

SPAIN 

SRI  LANKA 

SAINT  HELENA 

SAINT  PIERRE-MIQUELON 

SUDAN 

SURINAM 

SWAZILAND 

SWEDEN 

SWITZERLAND 

SYRIA 

TANZi\NIA 

IHAILAND 

TIMOR 

TOGO 

TONGA 

TRINIDAD  AND  TOBAGO 

TUNISIA 

TURKEY 

UGANDA 

UNITED  ARAB  EMIRATES 
UNITED  KINGDOM 
UPPER  VOLTA 
URUGUAY 

VIRGIN  ISLANDS,  US 
UNITED  STATES 
USSR 

VENEZUELA 

WESTERN  HEMISPHERE  NS 
WESTERN  SAMOA 
WINDWARD  ISLANDS 
YEMEN  ARAB  REPUBLIC 
YEMEN,  PEOPLES  REPUBLIC 
YUGOSLAVIA 
ZAIRE 
ZAMBIA 


2.  Schematic  Diagram  of  the  WARP  File 


1 WARP  . 

I DATA  BASE  , 
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FOOTNOTES 


^Stanford  University,  l^partment  of  Statistics,  Technical  Report 
no.  71,  Tlie  L'se  of  Faces  to  Represent  Points  In  n-Diinensional  Space 
Graphically,  by  Herman  (Jhernoft,  tiecember,  1^/1. 

"Orchestration  Codebook,  Center  for  Naval  Analyses.  Arlington,  Va. , 
Aujiust,  ~i9^6. 

^J.  I..  Christensen  and  J.  M.  Pieper,  World  Malyt ic  Resear^  Pro j ec t 
QV.ARP) : Data  Rase  Documentation  amd  User'^s  Guide,  Washington  D.C. : 

Air  Porce  Data  Services  Center,  1976^ 

'^Norman  H.  Nie,  C.  Hadlai  Hull,  Jean  G.  Jenkins,  Karin  Steihbrenner, 
and  Dale  h.  Bent,  SPSS:  Statistical  Package  for  the  Social  SciCTces, 
Second  Edition  (New  Vork:  McGraw-hill  liook  Ccmipany,  lil75j  p. 

^Orchestration  Codebook. 

^’Oiristensen  and  Pieper,  WARP. 

T.  R.  Curr,  Politimetrics:  An  Introduction  to  Quantitative  ^cro- 
Politics,  (Englewood  Clitts:  Prentice -Hall,  Inc.,  19tz)  p.  84-8'7. 

*G.  F.  Lindsay,  Unpublished  lecture  notes.  Naval  Postgraduate  School, 
(0A4207  Scaling  Techniques,  ':»jnimer,  1976).  E^lanation  of  expotential 
STToothing  and  least  squares  technique  equations. 

^Ourr,  Polijnetrics,  p.  108-111. 

^^Nie,  et.  al,  SPSS,  p.  181-189.  Euqation  for  skewness: 

^1-1  ( (X^  - x)/9 
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*'Nie,  SPSS,  p.  528-529,  and  Gurr,  Polijnetrics,  p.  108. 


‘“U,  G.  Sljenvin,  Wi:iS  Project  Pinal  Report,  (Ix)s  Angeles:  University 
of  Soiitiiern  California  J’ress,  School  of  International  Relations:  1973). 

^‘^lerinan  Cliemoff,  I’ersonal  communication  (letter)  of  August  25,  197b. 

14 

Choniol  I , Tlic  Use  of  Faces- -n- Dimensional  Space. 

1 5 

L.  A.  Rruckner,  "The  Ix3oks  of  Some  Companies  Involved  in  Offshore 
Oil  and  Gas  Leases , pape r jiresented  at  the  Annual  Meeting  of  tlic  AmerJcan 
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